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(57)Abstract: 

PROBLEM TO BE SOLVED: To properly grasp a 
combustion starting period on the basis of the 
cylinder pressure at real time, without depending on 
the ability of a processing unit, by comprising a rate 
of change of cylinder pressure calculating means, a 
prescribed value setting means, a rate of change of 
cylinder pressure correcting means, a start of 
combustion judging means or the like, 
SOLUTION: A rate of change of cylinder pressure 
calculating means 41 calculates a rate of change of 
cylinder pressure dP/dt on the basis of the cylinder 
pressure P output from a cylinder pressure sensor 2. 
A prescribed value setting means 42 sets a 
prescribed value corresponding to the rate of change 
of cylinder pressure P{dV/dt) corresponding to the change of volume of the cylinder per an 
unit time. A rate of change of cylinder pressure correcting means 44 corrects the rate of 
change of cylinder pressure dP/dt on the basis of the prescribed value set by the setting 
means 42. A start of combustion judging means 45 judges the start of the combustion in 
the cylinder when the cylinder pressure P calculated by the rate of change of cylinder 
pressure calculating means 41, is more than a predetermined reference pressure, and the 
rate of change of cylinder pressure after the correction by the rate of change of cylinder 
pressure correcting means 44, is more than a predetermined reference value. 
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* NOTICES * 

JPO smd NCI PI are no^ responsible for any 
damages caused by -the use of this 'kranslatlon . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A cyUnder intemal pressure detection means to detect an intemal combustion engine's 
cylinder intemal pressure, and a cylinder intemal pressure rate-of-change calculation means to 
compute the cylinder intemal pressure rate of change which is the variation of this cylinder intemal 
pressure per unit time amount based on the cylinder intemal pressure outputted from this cylinder 
intemal pressure detection means, A setting means to set up the predetermined value equivalent to 
this cylinder intemal pressure variation according to the volume change in the cylinder per imit time 
amount, A detection-before and behind top dead center means to detect whether this intemal 
combustion engine's piston location is in front of a compression stroke top dead center, or it is the 
back, If it is detected by this detection-before and behind top dead center means that this piston 
location is in front of a compression stroke top dead center If this predetermined value set up by this 
setting means is subtracted from the calculation result by this cylinder intemal pressure rate-of- 
change calculation means and it is detected by this detection-before and behind top dead center 
means that this piston location is behind a compression stroke top dead center A cylinder intemal 
pressure rate-of-change amendment means to add this predetermined value set as the Ccdculation 
result by this cylinder intemal pressure rate-of-change calculation means by this setting means. An 
intemal combustion engine's combustion initiation detection equipment with which the cylinder 
intemal pressure rate of change after amendment amended by tiiis cylinder intemal pressure rate-of- 
change amendment means is characterized by having offered a judgment means to judge with 
combustion having begun within this cylinder, at the time beyond the reference value set up 
beforehand, 

[Claim 2] Combustion initiation detection equipment of an intemal combustion engine according to 
claim 1 characterized by judging with having been more than the standard pressure to which the 
cylinder intemal pressure with which this judgment means was detected with this cylinder intemal 
pressure detection means was set beforehand, and combustion having begim within this cylinder 
when this cylinder internal pressure rate of change after amendment was this beyond reference value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the diesel power plant of an electronically- 
controUed-gasoline-injection type, and relates to an intemal combustion engine's suitable combustion 
initiation detection equipment. 
[0002] 

[Description of the Prior Art] An intemal combustion engine and when controlling a diesel power 
plant especially, fuel- injection control, such as fiiel oil consumption and fuel injection timing, is very 
important, and this control influences drivability and an exhaust gas greatly. Especially, in the engine 
for cars, whenever [ about drivability or an exhaust gas / demand ] is high. 

[0003] For example, in order to reduce NOx in an exhaust gas with regards to a combustion initiation 
stage or the rate of combustion, as for the amount of NOx in an exhaust gas, it is effective to control 
especially a combustion initiation stage. This combustion initiation stage is controllable by adjusting 
a fuel-injection initiation stage and EGR (exhaust-gas reflux equipment). Then, it considers 
performing control of a fuel-injection initiation stage or EGR, and reducing NOx in an exhaust gas 
by the feedback control based on the grasped combustion initiation stage, grasping an actual 
combustion initiation stage. 

[0004] Therefore, although it is necessary to grasp a combustion initiation stage, it asks for the heat 
release within a cylinder using a cylinder intemal pressure sensor, and judging combustion initiation 
from a heat rate is widely performed as the engine combustion analysis technique. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the combustion pressure analysis 
technique of judging combustion initiation in quest of the heat rate within a cylinder as mentioned 
above from the cylinder intemal pressure detected by the cylinder intemal pressure sensor, generally, 
only cylinder intemal pressure is measured during engine operation, it is made to perform after that 
analysis of judging combustion initiation in quest of the heat release and the heat rate within a 
cylinder first, and combustion initiation is not judged on real time during engine operation. 
[0006] Thus, it does not analyze for the analysis of combustion initiation taking time amount on real 
time. That is, by the above combustion pressure analysis technique, cylinder intemal pressure was 
detected for every 1-degreeCA (1 degree of crank angles) extent, and if heat release and a heat rate 
are searched for by analog data processing based on each cylinder intemal pressure data, combustion 
initiation is judged, if such analysis processing cannot perform data processing extremely at high 
speed, it is difficult to judge combustion initiation within 1 combustion cycle at least — on real time. 
[0007] Since it is difficult for there to be a limit in the processing imit used for engine control in 
processing speed generally, and to perform such high-speed processing, the present condition is that 
it is very difficult to apply this combustion-pressure analysis technique (namely, the technique of 
judging combustion initiation from a heat rate in quest of the heat release within a cylinder based on 
cylinder intemal pressure while a cylinder internal-pressure sensor detects cylinder intemal pressure) 
for control of a fuel-injection initiation stage or EGR. 

[0008] On the other hand, by the digital circuit, it is thought to the processor of high performance 
being needed for data processing especially in an analog circuit in this way that a combustion 
initiation judging can be performed in a short time, without using the processor of high performance. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/15/2005 



JP, 1 0-238395, A [DETAILED DESCRIPTION] Page 2 of 7 

• • 

For example, in JP,59-58128,A» time amount change of the cyUnder pressure force is investigated 
using a clock and a differentiator, and the technique judged with the time of cylinder internal 
pressure rising most rapidly to be fiiel ignition (combustion initiation) is indicated. 
[0009] However, combustion initiation cannot necessarily be judged with a sufficient precision only 
by paying one's attention to time amount change of the cylinder pressure force like this technique. 
This invention aims at offering an internal combustion engine's combustion initiation detection 
equipment which enabled it to grasp a combustion initiation stage appropriately on real time based 
on cylinder internal pressure, without having been originated in view of the above-mentioned 
technical problem, and depending on the capacity of a processing unit. 
[0010] 

[Means for Solving the Problem] For this reason, the combustion initiation detection equipment of 
the internal combustion engine of this invention according to claim 1 A cylinder intemal pressure 
detection means to detect an intemal combustion engine's cylinder intemal pressure, and a cylinder 
intemal pressure rate-of-change calculation means to compute the cylinder intemal pressure rate of 
change which is the variation of this cylinder intemal pressure per unit time amount based on the 
cylinder intemal pressure outputted from this cylinder internal pressure detection means, A setting 
means to set up the predetermined value equivalent to this cylinder intemal pressure variation 
according to the volume change in the cylinder per unit time amount, A detection-before and behind 
top dead center means to detect whether this intemal combustion engine's piston location is in front 
of a compression stroke top dead center, or it is the back. If it is detected by this detection-before and 
behind top dead center means that this piston location is in front of a compression stroke top dead 
center If this predetermined value set up by this settiag means is subtracted from the calculation 
result by this cylinder intemal pressure rate-of-change calculation means and it is detected by this 
detection-before and behind top dead center means that this piston location is behind a compression 
stroke top dead center A cylinder intemal pressure rate-of-change amendment means to add this 
predetermined value set as the calculation result by this cylinder intemal pressure rate-of-change 
calculation means by this setting means. The cylinder intemal pressure rate of change after 
amendment amended by this cylinder intemal pressure rate-of-change amendment means is 
characterized by having offered a judgment means to judge with combustion having begun within 
this cylinder at the time beyond the reference value set up beforehand. 

[001 1] Moreover, it is characterized by judging with the combustion initiation detection equipment 
of an intemal combustion engine according to claim 2 having been more than the standard pressure 
to which the cylinder intemal pressure with which this judgment means was detected with this 
cylinder intemal pressure detection means was beforehand set in equipment according to claim 1, 
and combustion having started it within this cylinder, when this cylinder intemal pressure rate of 
change after amendment was this beyond reference value. 
[0012] 

[Embodiment of the Invention] Hereafter, with a drawing, when the gestalt of operation of this 
invention is explained, drawing 1 - drawing 3 show the combustion initiation detection equipment of 
the intemal combustion engine as 1 operation gestalt of this invention. The intemal combustion 
engine concerning this operation gestalt is a diesel power plant, and as shown in drawing 3 , the 
cylinder intemal pressure sensor (cylinder intemal pressure detection means) 2 which detects 
cylinder intemal pressure is formed in each gas column 1. Moreover, the crank angle sensor 3 which 
detects a crank angle is formed in this engine. And the combustion initiation detector 4 which judges 
initiation of combustion based on the print-out from these cylinder intemal pressure sensors 2 and 
the crank angle sensor 3 is offered. This internal combustion engine's combustion initiation detection 
equipment consists of a cylinder intemal pressure sensor (cylinder intemal pressure detection means) 
2 and a combustion initiation detector 4. 

[0013] This combustion initiation detector 4 is formed in ECU (electronic control unit)5, and the 
ftiel-injection-timing control section 7 which controls the fiiel-injection-timing controlling 
mechanism 6 of a ftiel from the judgment result (detection result) of the combustion initiation 
detector 4 is formed in this ECUS. In addition, the fiiel injection pump used for this diesel power 
plant It is a distribution mold jet pump. The fiiel-injection-timing controlling mechanism 6 As shown 
in drawing 3 , when timer piston 6B justifies the location (phase angle) of roller 6 A which contacts 
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the face cam which is not illustrated Fuel-injection-timing control is performed and justification of 
timer piston 6B is performed by controlling the oil pressure in timer pirnip box 6D by 
electromagnetic tongue MINGU control-valve (TCV) 6C. 

[0014] Therefore, the fuel-injection-timing control section 7 of ECUS controls fuel injection timing 
by controlling the electric power supply to such tongue MINGU control-valve 6C. In case it controls 
tongue MINGU control-valve 6C, fliel injection timing changes into the target position of timer 
piston 6B the fuel injection timing set up in this way, and although set up according to the 
combustion initiation stage called for in the combustion initiation detector 4, while the sensor which 
does not illustrate the location of timer piston 6B detects, it controls it by position feedback control 
to the target position of timer piston 6B. 

[0015] This internal combustion engine's combustion initiation detection equipment is used for fuel- 
injection-timing control in this way. Now, as shown in drawing 1 , the circuit element which 
functions as the cylinder internal pressure rate-of-change calculation means 41, the predetermined 
value setting means (setting means) 42, the detection-before and behind top dead center means 43, 
the cylinder internal pressure rate-of-change amendment means 44, and a combustion initiation 
judging means (judgment means) 45 is offered on the combustion initiation detector 4 which is the 
principal part of this equipment. 

[0016] The cylinder internal pressure rate-of-change calculation means 41 computes cylinder 
internal pressure rate-of-change (variation of cylinder internal pressure P per unit time amount) dP/dt 
based on the cylinder internal pressure P outputted from the cylinder internal pressure sensor 1, and 
is constituted by the high-pass filter. The setting means 42 is for setting up the predetermined value 
(=deltaPdV/dt) equivalent to the cylinder intemal pressure variation [=P (dV/dt)] according to the 
volume variation in the cylinder per unit time amount (=dV/dt), and the fixed value is beforehand set 
up as this predetermined value with this operation gestalt. Although pressure fluctuation arises 
according to the volume change accompanying reciprocation of a piston within a cylinder (inside of 
a cylinder), with a predetermined value (= deltaPdV/dt), it is equivalent to the cylinder intemal 
pressure rate of change according to the pressure fluctuation component accompanying reciprocation 
of this piston. 

[0017] The detection-before and behind top dead center means 43 detects whether an engine piston 
location is in front of a compression stroke top dead center, or it is the back, and detects it based on 
the print-out from the crank angle sensor 3, i.e., the value of a piston location and a corresponding 
crank angle. The cylinder intemal pressure rate-of-change amendment means 44 amends cylinder 
intemal pressure rate-of-change dP/dt computed by the cylinder intemal pressure rate-of-change 
calculation means 41 with the predetermined value (= deltaPdV/dt) set up by the setting means 42, 
and has offered amount calculation section of amendments 44A, and amendment operation part 
(adder unit) 44B. 

[001 8] If it is detected by the detection-before and behind top dead center means 43 in amount 
calculation section of amendments 44A that a piston location is in front of a compression stroke top 
dead center Predetermined value deltaPdV/dt set up by the setting means 42 Predetermined value 
deltaPdV/dt set up by the setting means 42 when the multiplication of the multiplier (-1) was carried 
out and it was detected by the detection-before and behind top dead center means 43 that a piston 
location is behind a compression stroke top dead center The multiplication of the multiplier (1) is 
carried out. 

[0019] Moreover, in amendment operation part 44B, the correction value (-deltaPdV/dt or 
deltaPdV/dt) computed by amount calculation section of amendments 44A is added to calculation 
result dP/dt outputted from the cylinder intemal pressure rate-of-change calculation means 41, and it 
is asked for the cy Under intemal pressure rate of change after amendment [= dP/dt**delta PdV/dt]. 
Namely, if it is detected by the detection-before and behind top dead center means 43 with the 
cylinder intemal pressure rate-of-change amendment means 44 that a piston location is in front of a 
compression stroke top dead center Cylinder intemal pressure rate-of-change dP/dt to predetermined 
value deltaPdV/dt If it subtracts and it is detected by the detection-before and behind top dead center 
means 43 that a piston location is behind a compression stroke top dead center It is predetermined 
value deltaPdV/dt to cylinder intemal pressure rate-of-change dP/dt. It adds and the cylinder intemal 
pressure rate of change after amendment [= dP/dt**delta PdV/dt] is obtained. 
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[0020] With the judgment means 45, it judges with combustion having begun within the cyUnder at 
the time more than reference-value deltaPS to which the cylinder intemal pressure rate of change 
after amendment [= dP/dt**delta PdV/dt] which is more than 0 [ standard pressure P] the cylinder 
intemal pressure P detected by the cylinder intemal pressure sensor 2 was set up beforehand, and 
was amended by the cylinder intemal pressxire rate-of-change amendment means 44 was set 
beforehand. For this reason, a 1st judgment means 46 by which the cyUnder intemal pressure rate of 
change after amendment [= dP/dt**delta PdV/dt] judges whether it is more than reference-value 
deltaPS, a 2nd judgment means 47 by which the cylinder intemal pressure P judges whether it is 
more than standard pressure PO, and a 3rd judgment means 48 to judge whether combustion began 
within the cylinder from the judgment information from these 1st and 2nd judgment means 46 and 
47 are offered on the judgment means 45. 

[0021] As drawing 2 shows this combustion initiation detector 4 fiirther to a detail and shows it to 
draw ing 2 , the high-pass filter 41 as a cylinder intemal pressure rate-of-change calculation means 
KUADDO mold operation amplifier (KUADDO operational amplifier) 41 A, Capacitor 41 B infixed 
in the input path to + input terminal of KUADDO operational amplifier 41 A of a cylinder intemal 
pressure signal, and resistance 41C, Resistance 41D infixed between capacitor 41B and resistance 
41 C and between - input terminal of KUADDO operational amplifier 41 A, variable-resistance 41E, 
and resistance 4 IF, It consists of capacitor 41 G mutually infixed in juxtaposition between - input 
temiinal of KUADDO operational ampUfier 41A, and the output terminal, and resistance 41H. 
KUADDO operational amplifier 41 A is the operation amplifying circuit which offered the failsafe 
function by ttie duplex line. 

[0022] The detection-before and behind top dead center means 43 offers the 1st circuit section 43-1 
which outputs a signal when a piston location is in front of a compression stroke top dead center, and 
the 2nd circuit section 43-2 which outputs a signal when a piston location is behind a compression 
stroke top dead center. Each of each circuit sections 43-1 and 43-2 consists of variable-resistance 
43E infixed between resistance 43B infixed in the input path to + input terminal of KUADDO mold 
comparator (KUADDO party) 43 A and KUADDO party 43 A of a crank angle signal, resistance 43C 
and variable-resistance 43D which were connected to - input terminal of KUADDO party 43 A, and -1- 
input terminal of KUADDO party 43 A and an output terminal. Although the setting means 42 is 
substantially omitted in this example since the predetermined value (= deltaPdV/dt) is made into the 
fixed value, each resistance of the detection-before and behind top dead center means 43 is set as the 
resistance according to this predetermined value (= deltaPdV/dt), for example, can also consider that 
variable resistance 43D and 43E is the things corresponding to the setting mccins 42. Moreover, 
KUADDO party 43 A is the comparator circuit which offered the failsafe fimction by the duplex line. 

[0023] The cylinder internal pressure rate-of-change amendment means 44 KUADDO mold 
operation amplifier (KUADDO operational amplifier) 44A, Resistance 44B infixed in the input path 
to + input terminal of KUADDO operational amplifier 44A of the signal from the 1st circuit section 
43-1, Resistance 44C infixed in the input path to - input terminal of KUADDO operational amplifier 
44A of the signal from a high-pass filter 41, resistance 44D infixed in the input path to - input 
terminal of KUADDO operational amplifier 44A of the signal from the 2nd circuit section 43-2, and 
- input terminal of KUADDO operational amplifier 44A — ** — it consists of resistance 41E infixed 
between output terminals. KUADDO operational amplifier 44A is the operation ampUfying circuit 
which offered the failsafe function by the duplex line. 

[0024] A 1st judgment means 46 to constitute the judgment means 45 Resistance 46B infixed in the 
input path to + input terminal of KUADDO mold comparator (KUADDO party) 46A and KUADDO 
party 46A of the output signal of the cylinder intemal pressure rate-of-change amendment means 44, 
It consists of variable-resistance 46E infixed between resistance 46C and variable-resistance 46D 
which were connected to - input terminal of KUADDO party 46A, and -I- input terminal of 
KUADDO party 46A and an output temiinal. KUADDO party 46A is the comparator circuit which 
offered the failsafe function by the duplex line. 

[0025] A 2nd judgment means 47 to constitute the judgment means 45 also consists of variable- 
resistance 47E infixed between resistance 47B infixed in the input path to + input terminal of 
KUADDO mold comparator (KUADDO party) 47 A and KUADDO party 47A of a cylinder intemal 
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pressure signal, resistance 47C and variable-resistance 47D which were connected to - input terminal 
of KUADDO party 47 A, and + input terminal of KUADDO party 47A and an output terminal. 
KUADDO party 47A is the comparator circuit which offered the failsafe function by the duplex line. 

[0026] A 3rd judgment means 48 to constitute the judgment means 45 is constituted by the JK-flip- 
flop circuit, the output from the 2nd judgment means 47 is inputted into input terminal **, the output 
from the 1st judgment means 46 is inputted into input terminal **, respectively, and a judgment 
signal is outputted from output terminal **. In the signal path from the 1st judgment means 46 to 
input terminal ** The inverter circuit 49 is infixed. This inverter circuit 49 The resistance 49B and 
49C with which the input path to - input terminal of KUADDO mold comparator (KUADDO party) 
49A and KUADDO party 49A of the output signal of the 1st judgment means 46 was equipped. It 
consists of resistance 49E infixed between resistance 49D connected to + input terminal of 
KUADDO party 49 A, and + input terminal of KUADDO party 49A and an output terminal. 
KUADDO party 49A is the comparator circuit which offered the failsafe ftinction by the duplex line. 

[0027] Moreover, the signal path from the 2nd judgment means 47 to input terminal ** is equipped 
with resistance 47F, Furthermore, the output amplifying circuit 50 is infixed in the signal output path 
connected to output terminal ** of the 3rd judgment means (JK-flip-flop circuit) 48. This output 
amplifying circuit 50 KUADDO mold comparator (KUADDO party) 50A, The resistance 50B and 
50C with which the input path to + input terminal of KUADDO party 50A of the output signal of the 
3rd judgment means 48 was equipped, It consists of resistance 50E infixed between resistance SOD 
connected to - input terminal of KUADDO party 50A, and + input terminal of KUADDO party 50A 
and an output terminal, and capacitor 50F prepared in the output terminal side of KUADDO party 
50A, resistance 50G and resistance 50H. KUADDO party 50A is the comparator circuit which 
offered the failsafe function by the duplex line. 

[0028] Since the combustion initiation detection equipment of the intemal combustion engine as 1 
operation gestalt of this invention is constituted as mentioned above, detection of combustion 
initiation is performed as follows. That is, as shown in drawing 1 , the cylinder intemal pressure 
signal detected by the cylinder intemal pressure sensor 2 is sent to the cylinder intemal pressure rate- 
of-change calculation means (high-pass filter) 41, it is this cylinder intemal pressure rate-of-change 
calculation means 41, variation (cylinder intemal pressure rate of change) dP/dt of the cylinder 
intemal pressure per unit time amount is computed from the cylinder intemal pressure value P, and 
the signal according to this calculation value is outputted. 

[0029] Moreover, the crank angle signal detected by the crank angle sensor 3 is sent to the detection- 
before and behind top dead center means 43, it is detected based on a crailk angle signal in this 
detection-before and behind top dead center means 43 whether an engine's piston location is in front 
of a compression stroke top dead center or it is the back, and the signal according to a detection 
result is outputted. On the other hand, the predetermined value (deltaPdV/dt) equivalent to the 
cylinder intemal pressure variation [P (dV/dt)] according to the volume variation (dV/dt) in the 
cylinder per unit time amount is beforehand set up through the setting means 42. Here, although the 
fixed value (deltaPdV/dt) is set up, a predetermined value (deltaPdV/dt) is good also as an adjustable 
value according to cylinder intemal pressiu-e variation. 

[0030] And the cylinder intemal pressure rate-of-change amendment means 44 amends the cylinder 
intemal pressure rate of change (dP/dt) computed by the cylinder intemal pressure rate-of-change 
calculation means 41 with a predetermined value (= deltaPdV/dt). That is, if it is detected by the 
detection-before and behind top dead center means 43 that a piston location is in front of a 
compression stroke top dead center A predetermined value (deltaPdV/dt) is subtracted from the 
calculation result (dP/dt) outputted from the cylinder intemal pressure rate-of-change calculation 
means 4 L If it asks for the cylinder intemal pressure rate of change after amendment (dP/dt-delta 
PdV/dt) and it is detected by the detection-before and behind top dead center means 43 that a piston 
location is behind a compression stroke top dead center A predetermined value (deltaPdV/dt) is 
added to the calculation result (dP/dt) outputted from the cylinder intemal pressure rate-of-change 
calculation means 41, and it asks for the cylinder intemal pressure rate of change after amendment 
(dP/dt+delta PdV/dt). 
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[0031] The cylinder internal pressure variable component which originated in cylinder content 
volume change produced among cylinder internal pressure change according to piston migration by 
this will be removed, and the cylinder internal pressure variable component which remained is 
equivalent to the pressure variation by combustion within a cylinder. With the judgment means 45, 
more than 0 [ standard pressure P] the cylinder internal pressure P detected by the cylinder internal 
pressure sensor 2 was set up beforehand, it judges with combustion having begim within the cylinder 
at the time more than reference-value deltaPS to which the cylinder internal pressure rate of change 
after amendment [= dP/dt**delta PdV/dt] amended by the cylinder internal pressure rate-of-change 
amendment means 44 was set beforehand on the assumption that it was. 

[0032] moreover — the time of combustion initiation — the cylinder internal pressure P itself — surely 
— certain 1 — since it reaches more than constant-pressure PO, simplification of judgment logic and 
improvement in judgment precision can be aimed at by setting to be to one of the criteria, more than 
0 [ standard pressure P] the cylinder intemal pressiu-e P was set up beforehand, since the cylinder 
internal pressure rate of change after amendment [= dP/dt**delta PdV/dt] increased rapidly at the 
time of combustion initiation, 0 [ and / standard pressure P/ more than ] it prepared necessary 
reference-value deltaPS and the cylinder intemal pressure P was set up beforehand — it is — in 
addition - and when the cylinder intemal pressure rate of change after amendment [= dP/dt**delta 
PdV/dt] is more than reference-value deltaPS, it can judge with combustion having begim within the 
cylinder certainly. 

[0033] As shown in drawing_2 , except for the 3rd judgment means (JK-flip-flop circuit) 48, an 
analog circuit can constitute the circuitry used for such a judgment, and without giving a burden to a 
data-processing system, since high-speed data processing can be carried out without using expensive 
passive circuit elements especially like especially a high-speed digital circuit, moreover, it is real 
time, operating an engine and can judge initiation of combustion in this analog circuit. 
[0034] Therefore, the advantage which timer piston 6B of the fiiel-injection-tuning controlling 
mechanism 6 is controlled, and it becomes possible by carrying out feedback control of the fuel- 
injection initiation stage being the variant of a combustion initiation stage, and carrying out feedback 
control of the EGR to control during operation of an engine so that a combustion initiation stage will 
be in a necessary condition based on the judgment information on such a combustion initiation stage, 
for example, can promote reduction of NOx in an exhaust gas is. 

[0035] In addition, more than 0 [ standard pressure P] the cylinder intemal pressure P detected by 
omitting [ 2 ] the 2nd judgment means 47, i.e., a cylinder intemal pressure sensor, was set up 
beforehand, omitting the conditions of being is also considered. Moreover, the concrete circuitry 
shown in drawin g 2 does not only show an example, and this equipment is not limited to this 
circuitry. 
[0036] 

[Effect of the Invention] As explained in full detail above, according to the combustion initiation 
detection equipment of the intemal combustion engine of this invention according to claim 1, the 
variation (cylinder intemal pressure rate of change) of the cylinder intemal pressure per unit time 
amount is computed with a cylinder intemal pressure rate-of-change calculation means from the 
value of the cylinder internal pressure detected with the cylinder intemal pressure detection means, 
and the predetermined value which is equivalent to the cylinder intemal pressure variation according 
to the volume change in the cylinder per unit time amount with a setting means is set up. When it is 
detected by the detection-before and behind top dead center means whether an intemal combustion 
engine's piston location is in front of a compression stroke top dead center or it is the back, and with 
a cylinder intemal pressure rate-of-change amendment means Besides, based on the detection result 
of a detection-before or after the dead point means, if a piston location is in front of a compression 
stroke top dead center Subtract this predetermined value set up by the setting means from the 
cylinder internal pressure rate of change computed by the cylinder intemal pressure rate-of-change 
calculation means, and if a piston location is behind a compression stroke top dead center This 
predetermined value set as the cylinder intemal pressure rate of change computed by the cylinder 
intemal pressure rate-of-change calculation means by the setting means is added, and cylinder 
intemal pressure rate of change is amended. With a judgment means, the cylinder intemal pressure 
rate of change after amendment amended by the cylinder intemal pressure rate-of-change 
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amendment means in this way judges with combustion having begun within this cylinder at the time 

beyond the reference value set up beforehand. 

[0037] The amendment according to the operation and piston location of cylinder intemal pressure 
variation (cylinder intemal pressure rate of change) per imit time amount has the advantage which 
can judge initiation of combustion on real time while operating an engine, without giving a burden to 
a data-processing system, since high-speed data processing can be carried out by the analog circuit. 
Therefore, carrying out feedback control of the fixel-injection initiation stage and EGR which are the 
variant of a combustion initiation stage based on the judgment information on this combustion 
initiation stage, during operation of an engine, it becomes possible to control so that a combustion 
initiation stage will be in a necessary condition, for example, becomes effective also in reduction of 
NOx in an exhaust gas. 

[0038] Since according to the combustion initiation detection equipment of the intemal combustion 
engine of this invention according to claim 2 it judges with combustion having begun within this 
cylinder when it is more than the standard pressure to which the cylinder intemal pressure with 
which this judgment means was detected with this cylinder intemal pressure detection means was set 
beforehand and this cylinder intemal pressure rate of change after amendment is this beyond 
reference value, there is an advantage whose judgment precision of combustion initiation improves. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this {translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3 ] 
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